Selected papers on discrete mathematics Edited by Donald E. Knuth. CSLI Publications. Chicago, IL. (2003). 812 pages. $32.00 by unknown
1486 Book REPORTS 
matical Model. 7.1.2 Numerical Methods. 7.1.3 Implementation. 7.2 Fluid Flow and Heat Conduction in Pipes. 
7.2.1 The Physical and Mathematical Model. 7.2.2 Numerical Methods. 7.2.3 Implementation. 7.3 Projects. 7.3.1 
Transient Spherical-Symmetric Thermo-Elasticky. 7 3.2 Transient 2D/3D Thermo- Elasticity. 7.3.3 Convective- 
Diffusive Transport in Viscous Flow. 7.3.4 Chemically Reacting Fluid. 
A. Mathematical Topics. A.1 Scaling and Dimensionless Variables. A.2. Indicial Notation. A.3. Compact Notation 
for Difference Equations. A.4. Stability and Accuracy of Difference Approximations. A 4.1. Typical Solutions of 
Simple Prototype PDEs. A.4.2. Physical Significance of Parameters in the Solution. A.4.3 Analytical Dispersion 
Relations. A.4.4 Solution of Discrete Equations. A.4.5 Numerical Dispersiofi Relations. A.4.6 Convergence. 
A.4.7 Stability, A.4.8 Accuracy. A.4.9 ~IYuncation Error. A.4.10 Traditional yon Neumann Stability Analysis. 
A.4.11 Examples: Analysis of the Heat Equation. A.5 Exploring the Nature of Some PDEs. A.5.1 A Hyperbolic 
Equation. A.5.2 An Elliptic Equation. A.5.3 A Parabolic Equation. A.5.4 The Laplace Equation Solved by a 
Wave Simulator. A.5.5 Well-Posed Problems. 
B. Diffpack Topics. B.1 Brief Overview of Important Diffpack Classes. B.2 Diffpack-Related Operating System 
Interaction. 13.2.1 Unix. B.2.2 Windows. B.3 Combining Diffpack with Other Types of Software. B.3.1 Calling 
Other Software Packages from Diffpack. B.3.2 Calling Diffpack from Other Types of Software. B.4 Basic Diffpack 
Features. B.4.1 Diffpack Man Pages. B.4.2 Standard Command-Line Options. B.4.3 Generalized Input and 
Output. B.4.4 Automatic Verification of a Code. ]3.5 Visualization Support. B.5.1 Curves. B.5.2 Scalar and 
Vector Fields. B.6 Details on Finite Element Programming. ]3.6.1 Basic Functions for Finite Element Assembly. 
B.6.2 Using Functors for the Integrands. ]3.6.3 Integrating Quantities over the Grid or the Boundary. B.6.4 
Class Relations in the Finite Element Engine. B.7 Optimizing Diffpack Codes. B.7.1 Avoiding Repeated Matrix 
Factorizations. B.7.2 Avoiding Repeated Assembly of Linear Systems. ]3.7.3 Optimizing the Assembly Process. 
B.7.4 Optimizing Array Indexing. 
C. Iterative Methods for Sparse Linear Systems. C.1 Classical Iterative Methods. C.1.1 A General Framework. 
C.1.2 Jacobi, Gauss-Seidel, SOR, and SSOR Iteration. C.2 Conjugate Gradient-Like Iterative Methods. C.2.1 
Galerkin and Least-Square Methods. C.2.2 Summary of the Algorithms. C.2.3 A Framework Based on the Error. 
C.3 Preconditioning. C 3.1 Motivation and Basic Principles. C.3.2 Classical Iterative Methods as Precondition- 
ers. C.3.3 Incomplete Factorization Preconditioners. C 4 Multigrid and Domain Decomposition Methods, C.4.1 
Domain Decomposition. C 4.2 Multigrid Methods. 
D. Software Tools for Solving Linear Systems. D.1 Storing and Initializing Linear Systems. D.1.1 Vector and 
Matrix Formats. D.1.2 Detailed Matrix Examples. D.1.3 Representation f Linear Systems. D,2 Programming 
with Linear Solvers. D.2.1 Caussian Elimination. D,2.2 A Simple Demo Program. D.2.3 A 3D Poisson Equation 
Solver. D.3 Classical Iterative Methods. D.4 Conjugate Gradient-like Methods. D.4.1 Symmetric Systems. D.4.2 
Nonsymmetric Systems. D.5 Preconditioning Strategies. D.6 Convergence History and Stopping Criteria. D.7 
Example: Implicit Methods for Transient Diffusion. D.8 High-Level Stencil Programming of Finite Differenct 
Schemes. D.8.1 Finite Difference Stencils. D.8.2 Basic Structure of a Stencil-Based Simulator. D.8.3 Defining the 
Stencils. Bibliography. Index. 
Selected papers on Discrete. M.att~ernatics. Edited by Donald E. Knuth. CSLI Publications. Chicago, IL. (2003). 
812 pages. $32.00. 
Contents: 
1. Combinatorial Analysis and Computers. 2. Two Notes on Notation, 3. Bracket Notation for the 'Coefficient of' 
Operator. 4. Jonathan Faulhaber and Sums of Powers. 5. Notes on Thomas Harriot. 6. A Permanent Inequality. 
7. Overlapping Pfaffians. 8. The Sandwich Theorem. 9. Combinatorial Matrices. 10. Aztec Diamonds, 
Checkerboard Craphs and Spanning Trees. 11. Partitioned Tensor Products and Their Spectra. 12. Oriented 
Subtrees of an Arc Digraph. 13. Another Enumeration of Trees. 14. Abel Identities and Inverse Relation. 15. 
Convolution Polynomials. 16. Polynomials Involving the Floor Function. 17, Construction ofa Random Sequence. 
18. An Imaginary Number System. 19. Tables of Finite Fields, 20. Finite Semifields and Projective Planes. 21. 
A Class of projective Planes. 22. Notes on Central Groupoids. 23. Huffman's Algorithm via Algebra. 24. 
Wheels Within Wheels. 25. Complements and Transitive Closures. 26. Random Matroids. 27. The Asymptotic 
Numbers of Geometries. 28. Permutations with Nonnegative Partial Sums. 29, Efficient ]3alanced Codes. 30. 
The Knowlton- Graham Partition Problem. 31, Permutations, Matrices and Generalized Young Tableaux. 32. 
Enumeration of Plane Partitions. 33. A Note on Solid Partitions. 34. Identities from Partition Involutions. 35. 
Subspaces, Subsets, and Partitions. 36. The Power of a Prime That Divides a Generalized Coefficient. 37. An 
Almost Linear Recurrence. 38. Recurrence Relations Based on Minimization. 39. A Recurrence Related to Trees. 
40. The First Cycles in an Evolving Graph. 41. The Birth of the Giant Component. Index. 
Taring (A Novel about Computation), Edited by Christos H. Papadimitriou. The MIT Press. Cambridge, MA. 
(2003) 284 pages. $24.95. 
Contents: 
1."Alexandros'. 2 Morcom. 3. Trapped. 4. Alexandros. 5. The Truth. 6. Hubris. 7. Tits. 8. Morn. 9. Rusty 
and Sola. 9. Voces. 10. Ex Machinae. 11. F2F. 12. Layers. 13. Simulants. 14. The Don. 15. Runner. 16. The 
Daemon. 17. The Womb. 18. Free Market. 19. "I love you" 20. Complexity. 21, Kythera. 22. Little Things. 23. 
Hide- and-Seek. 24. AI, 25. Turing's Test. 26. "They'll kill me" 27. Ian and Turing. 28. Turing. 29, Afterword: 
From the Newsgroup. 30. Acknowledgements. 
